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Abstract High-rise building shapes are changing from orthogonal to irregular form and the current trend is to arrange
members in geometric grid-patterns at the perimeter of buildings. This study proposes a simple model for the
preliminary design of a hexagrid high-rise building. The size of the cross section is set to be different at each module
and hexagrid unit, which is different from the previous studies in which all hexagrid members were the same. To
examine the effect of hexagrid size on structural performance, 60-story hexagrid buildings with 1-, 2- and 4-story high
modules are designed and analyzed. Maximum lateral displacement, steel tonnage, load carrying percentage of
perimeter frame and combined strength ratio are compared for 15 buildings. As the lateral load carrying capacity of
hexagrid structure was inferior to a diagrid structural system, proper lateral stiffness should be allocated to the core
frame in a hexagrid structure. The best ratio of flexural to shear deformation was 4 and larger unit size was better
in considering constructional cost and structural efficiency. As the maximum lateral displacements of the buildings
were within 84%~108% of the limit, the proposed method seems to be applicable to preliminary design of hexagrid
buildings.
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Fig. 1. Hexgrid members at the flange and web planes
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Table 1. Module dimension and number of members

Model HS-1 HS-2 HS-3
Module height(m) 3.9 7.8 15.6
no. of Module 60 30 15
no. of Horizontal 420 120 45
member Diagonal 1,680 480 120
per plane [ popp) 2,100 600 165

Exterior hexagrid_column lines

Fig. 8. Floor-framing plan of 60-story hexagrid building

17

Table 2. Member size of HS-3 Model(s=4, unit:mm)

sy | 0" [oTi] S | ¢ [ow T
57-60 950 18 24 25-28 1,690 50 39
53-56 | 1,100 24 33 21-24 1,730 58 40
49-52 | 1,250 25 34 17-20 1,770 65 40
45-48 | 1,350 27 36 13-16 1,810 73 40
41-44 | 1,430 28 38 9-12 1,840 81 41
37-40 | 1,500 32 39 5-8 1,870 90 41
33-36 | 1,570 38 39 1-4 1,900 98 41
29-32 | 1,640 43 39

note) l-diameter, 2-Diagonal Member, 3-Horizontal Member

T,

s
T g

e e
e
I

e
Ll

£
T

S
"
Vil

e

(a)
Fig. 9. Model rendering of 60-story hexagrid building
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Table 3. Maximum lateral displacement at the top (unit:

cm)
s Limit HS-1 HS-2 HS-3
3 50.5 50.3 49.0
4 475 47.0 46.4
5 46.8 445 446 44.4
6 419 432 426
7 393 40.2 41.0
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